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erated e.m.f. thereby reduced from the nominal value EQ to the
virtual value Ei\ the latter is consumed by the armature self-
inductive impedance z, or self-inductive reactance, which is
practically the same in most cases.

The armature self-inductance is instantaneous, since the
magnetic field rises simultaneously with the armature current
which produces it; armature reaction, however, requires an appre-
ciable time to reduce the magnetic flux from the open-circuit
value to the much lower short-circuit value, since the magnetic
field flux is surrounded by the field exciting coils, which act as a
short-circuited secondary opposing a rapid change of field flux;
that is, in the moment when the short-circuit current starts it
begins to demagnetize the field, and the magnetic field flux there-
fore begins to decrease; in decreasing, however, it generates an
e.m.f. in the field coils, which opposes the change of field flux,
that is, increases the field current so as momentarily to main-
tain the full field flux against the demagnetizing action of the
armature reaction. In the first moment the armature current
thus rises to the value given by the e.m.f. generated by the full
field flux, while the field current rises, frequently to many times
its normal value (hence, if circuit breakers are in the field circuit,
they may open the circuit). Gradually the field flux decreases,
and with it decrease the field current and the armature current
to their normal values, at a rate depending on the resistance
and the inductance of the field-exciting circuit. The decrease
in value of the field flux will be the more rapid the higher the re-
sistance of the field circuit, the slower the higher the inductance,
that is, the greater the magnetic flux of the machine. Thus,
the momentary short-circuit current'of the machine can be made
to decrease somewhat more rapidly by increasing the resistance
of the field circuit, that is, wasting exciting power in the field
rheostat.

In the very first moment the short-circuit current waves are
unsyrnmetrical, as they must simultaneously start from zero in
all phases and gradually approach their symmetrical appear-
ance, i.e., in a three-phase machine three currents displaced by
120 degrees. Hereby the field current is made pulsating, with nor-
mal or synchronous frequency, that is, with the same frequency
as the armature current. This full frequency pulsation gradually
dies out and the field current becomes constant with a polyphase
short circuit, while with a single-phase short circuit it remains